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信息学，分子化学，气象预报等），已经有越来越多的 GPU 计算实例。 
本文在对 GPU 高性能计算技术和高通量 DNA 序列处理的研究基础上，讨
论了如何利用 GPU 实现高通量 DNA 序列的处理，分析了两种针对 GPU 硬件结
构的算法并行优化方式。同时，本文提出了一种通过工具框架分离使用和实现的
解决方式，利用框架的设计与封装，对 终的用户屏蔽引入 GPU 计算带来的复
杂度。并实现了框架的雏形 AlignGPU，AlignGPU 可以支撑序列比对中的相关操
作，并提供一定数量的扩展接口，用以满足不同研究中特性化需求的实现，在对
利用 454 高通量测序法测序得到的某动物基因数据处理中，AlignGPU 的性能相
对于传统的 CPU 算法要快近 60 倍。 后，论文讨论了对于高通量 DNA 序列处
理，GPU 是否是有效的方法策略。 
 





























Recently，High-throughput Sequencing technology is more and more popular in 
biological study. As a next-generation sequencing technologies, high throughput 
sequencing has the advantages of low-cost and high-yield. It increase the result 
sequence quantity of one sequencing from hundreds to millions, or even ten million. It 
provide more abundant information for research, but also generate an 
unprecedented huge amounts of data. These explosive growth of data, makes new 
requirements to the traditional information processing technology. How to find a 
low-cost, high-efficiency technology to process these huge amounts of data, has 
become a top priority. 
On the other hand, although GPUs (graphics processing units) are not generally 
applicable to all computing tasks, they have the capability to significantly speedup 
many types of time-intensive applications due to the GPU’s massively parallel 
architecture.  
The practical goal of this paper is to investigate whether GPU acceleration of a 
sequence alignment time-intensive algorithmic can substantially improve its overall 
runtime performance and how to use GPU to accelerate high-throughput sequence 
alignment. A solution can shield user from the complexity of GPU computation, by 
using a basic framework, has been proposed, and a framework called AlignGPU has 
been designed to fulfill this goal. It includes CUDA implementation for a specific set 
of alignment operations. A real-life high-throughput sequence set is used to test the 
performance and scalability of it. With the implemented analysis, alignGPU runs 
about 60 times faster than the original algorithmic of CPU-based version. Finally, this 
paper discusses whether GPUs are the most appropriate strategy for High-throughput 
sequence process. 
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   本文以高效处理下一代高通量 DNA 序列的比对问题为目的，主要针对以
下两个问题进行了研究与探索： 
第一、GPU 高性能计算是否能应用于序列比对中。对于现有的序列比对方法，






































































（1） Polony 测序技术[5] 
（2） Roche 公司的 454 测序技术[6] 
（3） Illumina 公司的 Solexa 技术[7,8] 
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